New microtubulin inhibitor MT189 suppresses angiogenesis via the JNK-VEGF/VEGFR2 signaling axis.
The microtubulin inhibitor MT189 possesses anticancer activity and has been shown to overcome multidrug resistance. Here, we report that MT189 also inhibits angiogenesis. MT189 inhibited the proliferation, migration and differentiation of endothelial cells, with or without VEGF stimulation, and suppressed microvessel formation ex vivo and in vivo. MT189 reduced VEGF expression and secretion in both tumor and endothelial cells, under either hypoxic or normoxic conditions. The activation of VEGFR2 and downstream Src was thus abrogated in the MT189-treated endothelial cells. MT189 subsequently stabilized endothelial cell-cell junctions consist of VE-cadherin, β-catenin, vinculin, and actin. MT189 also disrupted endothelial cell-matrix junctions by inhibiting the turnover of focal adhesions containing FAK, paxillin, vinculin, and actin. Inhibition of JNK reversed MT189-mediated inhibition of endothelial migration and differentiation, JNK activation, the reduction of VEGF expression and secretion, and the decrease of Src and FAK phosphorylation. These results indicate that MT189 suppresses angiogenesis by reducing endothelial proliferation, migration, and differentiation via the JNK-VEGF/VEGFR2 signaling axis. Together with our previous report showing that MT189 exhibited anticancer activity via the JNK-MCL-1 pathway, these new findings further support MT189-based drug development for cancer therapy.